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A. . .ALL PLANERS RESET 

B. .SELECTION 



(57) Abstract: A display device, a display method, a liquid 
crystal drive circuit, and a liquid crystal drive method capa- 
ble of driving a cholesteric liquid crystal at a low voltage. 
The reference voltage GNDc supplied to a column driver 
and the reference voltage GNDr supplied to a row driver are 
GND (0V). The row electrodes (XI to X3) are connected to 
the GNDr and the column electrodes (Yl to Y3) are con- 
nected to the GNDc. A switch is controlled so that voltage 
(VI + V2) is supplied to the GNDr at a predetermined time 
width. At the next timing, voltage (-V1-V2) is supplied to 
the GNDc at a predetermined time width. Thus, a pulse of 
both polarities of (VI + V2) is applied between pixel elec- 
trodes of pixels (XI, Yl) to (X3, Y3), so that the cholesteric 
liquid crystal layer becomes a planer state and the entire sur- 
face is reset to the planer state. The present invention can be 
applied to a liquid crystal display device and a drive circuit 
of the liquid crystal display device. 



(57) W&: Z2 UXf 'J V<7%L&Zi&mi± 

USE GNDr \& % GND (OV) T'fcy. P^S@ 

X 1 ttSX 3lrl^GN D r zi^A«@Y1JbM 
Y3lCl£GNDc*>qflt£;h,£o ^Lt, X-f^*< 

fflM&tLX. m^CD^m^X'G N D r IZMK (V 1 + 

V2) *t£o *<o^^s>^r*. m&omm 

*g-C?GNDclcaJE (-V1-V2) *<«$&£*l£o 

ztLiz&v % mm (xi. yd 7bm (X3, y3) 
ommmfefflizit cvi+v2) coi^t£/*;ux*< 
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Plffi): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ft£BfS3F<D«lMBV. £T<Bffg(Bj£m«fI*< 

□ISgJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), (AM, AZ, BY, KG, 
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KZ, MD, RU, TJ, TM)J9 — Q y (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 
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10 WJft&fl-f 

'm^M^^W^n, fi-7MJ^^M©TN (Twisted Nematic) 

fc^STN (Super Twisted Nematic) $£iHu 7^T-f 7> h D ^^*^^J 
fflLfcTFT (Thin Film Transistor) ta^MIM (Metal In Metal) ^hb 

is w^Mj^^^i, *&^#U£xm®. Ym^sriamu rti^is^^ 
-r^>-^j;< on/ off i-%^t^^&n(Dmgh : &mW}-tz>h<D-<:tbz> 0 mn~? 

ran - 5 r. t m J: «9 ) ^t5t>ot-fc5. r^f-f^M)^^*^ ^#fi 
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IB) , rnSrHIILT, 'lf^^^^i-§o Mt-s — «**£*L**RSr. 

K^s/^J N 1 9 8 9^9^29 B3SfT\ |3 5 2 K75Mf£ 3 5 51 

#PS) o 

15 0l^i«ttJ { 0 2^rlv^T, = ^*^y y^S'^^i ©ra^teov^tftw-t- 

■ffy^mU 11-1 Kte s mm^9J^mU ( I TO : Indium Tin Oxide) 1 
20 2 Klfi. &mW> ( I TO : Indium Tin Oxide) 15i5 x 7b7^7tt 

in i - 2<Dmm=* : 7 j*mm 1 2^i^D vmmi 5&mm (*/tra N * 

13 - 1*5 £1*1 3-2*S?^fife$tt5„ 
25 r.CD J; 5 fc«®i&S18tt bftfctf^StRl 1 - 1*5 «fcT*;#7*£l£l 1-2^, 
lBj3 7Al1il 2 i:^PJo«7m@l 5©-e^f*l©^ b^'f/A^n^L, *° 

h^;kii3-i ssitj^y ^ ^ KJi i 3 - 2 &7>LT>rei-5 x e> 
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yzfttteifiZ-XV^ y^W-W fim (011 £f£. 5 u mUm) T*§g 9 $ *l 
5 3 1/77!)^1bV^HI1 0H;tfi£, — ^6t)t'ffiV N bllSTN (Twisted 

Nematic) Sal^^ip^ atf JJ -f 5 KJB&Kfa £ iirfc !K 7 
10 -fSfcifrfc:. ^S^^<bi-§ 0 M 3 <£ 5 3^f!)^Hf B lt 

KM£ft3&ft^(-£o^T&^£ft5lil l 7t-*/V3-?'^tl 
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5 focx, mn*n&mk£^z^k&x*% z> 0 -ttefr-h. ^^ty s^ras- 

mmmB fcBUM&tiz mmm <d m -e *> § „ ^ * — * ^ =* = y * #titi ^ as v <» 
•Bi^ i)±vf s (Dmu^^^^^^iM^tLtzm^-, d^^=-v$-®m 

?F&*LTV^tiMaS:— 1!J -fey b bfc^s ^^{£B^®*m®^mBEffiV f s 
37^K7V^3 lta, (CLK) IB^asitfa P y ^ttA^ 

^/n tc*^$^:sif#%^i-x— * (data) 

25 mfemjEi V 2*D<tt/GND (OV) ^^fy^ila^/H 
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o t> K7^/^3 2te % (CLK) m^r<D@iJfe&§:tf % b thi^. Wm 

1)I±V1 fci^7AK7-f^3 1 ^#ti&£*LTV^GND£*®<£GNDi 

r d-c% mwhmmv i ir^amjEv 2 vi+v2>vps ^mtc-rm^ 
10 mm-tz> 0 

Wz-l-i. EI 6 fcTjk^fhZ) <fc 5 3 x 3cD9iU*<D5^ (XI, Yl) (X 
1, Y2) (X2, Y2) (X2, Y3) (X 3 , Y2) (X 3 , Y3) (O 6 BJ 

HI 7 *5J:t^0 8 it, n ^ a Ky^^ 3 l *5j:t5n r> K^-f^ 3 2 (Di&fN&f&PJ! 

^£^3 J: 5ft 3 x 3 (D 9 pj|f<£>1t £ -#5 fc, n 7 A K7>f^3 

20 1 ^3 7AlgX 1 75^ X 3 ^Nl^Bi-§M@tt^^^^mJi«ir^^ ^ 

t>\ 0>)K7^^3 2^d <^m@Y 1 75SY 3 ^R]Jn-t-6i^^tt^VV^(DmJE^ 

LfcfttfJP®J±(e:£oT. 3X309II (XI, Yl) (X 3 , Y3) 
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TK^ttSJ: (XI, YD Jbm. (X3, Y3) m^isi-s^rn-ett© 

ituSSS^ra^fi. V 1 + V 2 ©Sitt^VV^ /55fp $ ^§ „ IiT% V1+V2 
> V p s tfc5©t\ 7 Affi^ 1 2 1 5 (D 2 o©iHf B 1© 

Wit (XI, Yl) (X3, Y3) tt N ^T#j£$cSfe<Z>*^£ 

J£(DWi, M 7 KmZtlZ £ 5 fc. D!)K7^^3 2lt n")f|SXl^^ 111 

^^ttopj^tt^/i-^-v 4 %^ini-5 0 rit\ V3+V4>vf s-efct), 

V 1 >V3^oV2 >V4-efcSt©^i"So 

15 m^l-^i-S (XI, Yl) (XI, Y2) (X2, Y2) (X 2 , Y3) 

(X3, Y2) (X3, Y3) tf> 6 MsfSt-Eu 0 8|u^$tl5<t5 V3+V 

4>vf s (om&&.'</i'Xti>EE&fiiisa£tiz><D-v. ttfc-tzm^&Wivmw^? 

1 2 ^I^n ?WEl 5 ©2o©iiFI<53l/^7 P yfWMiM 1 4 
7* — ^l^^s^JfclSg^ft mWtfzZo -*t£t>tb* (XI, YD (XI, 
20 Y2) (X2, Y2) (X 2 , Y3) (X 3 , Y2) (X3, Y3) ©6filt 

V 3 +V4 >V f s T?fct) N IfflVp s tt % mi±.i&V f s ©. (S#2 
f£<£>^JBE{j£-efc>5<DT% V 1 + V2>V3+V4^4t5. 
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l=V2iUyS:4i-a'fcft 1 t> (Vl+V2)/2^^„ LfctfSoT, 

= 7AK?'f^3 1l3J:r;B!>K5'f^3 2©B)itt, (V1+V2) / 2 £/._L 

t?7*)?lcJ:otSft5^ ^ty^s^mtfcSi^ Vp s = 

4 0 V, Vf s = 20VtMST'fc5„ bfc^oX, = 7 ^ K7 ^ 3 1 *3 
10 £X$v t? K7^/^3 2fi N Vl+V2>VpsSrifctfc*l^ ^tfl^fl. 2 

15 

Jjll ©Mb3*SM8J:U<3R2 <DmW}^&<DWii¥. afetM-. f£ 1 ofglij^ 

25 m&&7'i — -r^mt-r^m^, ^ 1 ©iif 1 ©i? is^f 1 ©it 
icmu u 112 (Dwm^WL&m 2 <ommm^ *m 2 oiit^imts i5tn 
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10 ^i<7?igllj^S^^$ti,smi(DS^mJE^Sffi#[Sr. Iiolffliov 

v s'^ii^^wttiitst^ as i ok»^s* s ^ i (Dmmmm^m 1 

15 ©WSfclBUJIJU ^2<D^ife^^2 0S!pmBE%^2(^m@^PPAPi- ; 5 <t 5 

W}^m^mm^H^mi<Dmmmf±<Dmmm^i<Dmf±iut^v) s jg2 

<DiEl!j^^#t^$tu5^2<DS^mffomJE1fi^2 0mjE'li[i: &5<fc 5 fcx 
20 &X*%Z>o 

]) y*m&&m p^-r^r t&x$z> 0 
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5 ff!iJ$l$*K ^2(^£3pmi±^mfiE^^^j^]$^T. ^W^fU :y ;5'^i£ f Ii>;^-7 P ^'— 
2 oigSj^^fg 2 <7)S2pmJE%m 2 <Dm,M\zWa-t % £ 5 fr-SI 1 OMb^g^ 

15 ti^i^^T*#5ct5^ m i ommmfctexxfrn 2<Dmmmi£<Dmf±m 

^P^O^ B B B ig«j^«, H 1 ©It^I 1 OMSmBESr^p-f-Sfl l <7>»S 
«J±fP^P^ ^ y -ft N ^2 ©m^^m 2 <^S2pmjdE£EP;&p-t-3fg 2 ©lilliPP 

20 ^2<DS^mff^mffifit^$ij^^sm2<DKipmji$ij^^^^^i:. mi<o 

l 0»mj£}3 J:t>^2(DiElljmffi©R3iP^*«^i"^iEWJ«ff^P^^^ y~f 

25 2pmff^Ri^p^^> w.2<DnM\^w,2(D^mmmtimiiw^fi, mi<Dmmmm<D 
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0 6fi. 3E^$tt57*— ^©^JSr^i-0-e*>5. 
10 0 7« N @ 5 ©jSSS21blHlK^33V^T % a £X$=i 7 J^MMKBUNZtl 
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i-mnK&^xBitt£ft%mM&mz.m^^x®:j££tLZ>m i <D^xm^ 
mmuxhz* 
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mUV f s <DM®tt^/i/^§rR]APLT, 7 * — #/V-=i =• y ^ H^Mi^M^^t^ 
£ <t <M', 37AK7>f^5 2|:^y^ (CLK) if ~^£5 £ t>* ^ 

ttA^/Ufc^S^^WfllSr^-t-^^ (DATA) £#t££L, 

/^5 3(^d^ (CLK) ff-g-%^^i-5 0 ni/hn — 7 5 1 14, *>f 

$^5I*1BE^$)5GND c *3«tt/n *7 K7>f^5 3 fc^ge^frS^MSff*? 
feSGND r <DWi±.m.%:^ ffife<D# 4 &%-Z>o 

3 7i»K7^^5 2l4, 3 ^ h n — 7 5 1 <£ Y) % fuy? (CLK) fi-§-*3j; 
Otnv^ryy^M^/Hliifi^^^Sfcft^f-^ (DATA) ft 

t©i|&lfg«t5t K»Sff±V4*5j:tJ { S3|iIffGND c £gM££*bx 

=1 ^ ho-7 5 1 ©$ij$n<: Lfc^oT, 3 i^^^ i) y ^^ft^-^/i' 1 =* 7 

Al|12©n 7 A ai-§-) IgYlMYnt, HI 1 0 ^#jV^Tf£iziii _ S0f^ 

n 7 K7^f 5 3 {4. = ^ b p — 7 5 1 £ «9 , 7~ p y 9 (CLK) If %(DWf& 

P — 7 5 1 (D^lJ^l^ Lfc^o-c, 7*lfcA'*-*/H O^P^P 7**11 

5 0P«7 (jfe3S) liXlMXml:, 0 1 0 V^t£i&i- 5 jeff^ 7 5 ^ 
7*-£\ /5f5£©ffiBE£E«1-5 K7>f^Tfc5„ 

c tC^^^tLSSEE (-V1-V2) Sfcl±i?tffGND r Klga&S$*L5«JE 
(V1+V2) (4. V 1 + V 2 > Vp s «:ittSffI-e*>5. = 7 ^ K 
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9J;<5 2^3H&$tbS«ffV4*3j;t5n ^K7-f^5 3 £ ft 5 ^JE V 3 

ft, V3+V4>Vf s &ffifc\,^ V f s >V3^oV f s >V4*mtc1rmfc 

^4 yf- 5 4$3£X$*4 5 5 ft, W^ttf, FET (Field Effect 
5 Transistor : iWh?^^) * if^^-T y ^^af^TfcJ** fbX^ 

GND c OlIEtSr, (-V1-V2) <b G N D (OV) 
i:-e§3 0#x.So 7/fyf-55ft, a y h a-7 5 1 ©*HPKS-5v^T> o^K 
^5 3 lC#t#&$ftSS2p«ffiGND r ©«JEftSr, (V1+V2) tGND 

10 (ov) £-c#it>#*L5o 

ft*5, 5 4*5 £X$*4 y*5- 5 5 t'ft, 5 

V^T> 37i^K7^^5 2tii^tl5GNDc©lfff, £fcft> 0^*7^ 
^ 5 3l:M$tl5GND r Olffl^^f ^^^©t'feilH F 

15 £fc, 3y>n-7 5 1t(t Ml^CT> K7 -f ^ 5 6 ft^o K 

7^7^5 6 Kft, fi£5i7*>f 6 1. A^V 6 2, Tt^^T^-f 63, I 

E] 1 0*5£T>*HI 1 1 ft. 3k77yy^i B ll^ ^^&*vTV^ra#R<S: 
^TV — ^-y-fey h^-frfclt, 0 6 K^ftS (XI, Yl) (XI, 

20 Y2) (X2, Y2) (X 2 , Y3) (X3, Y2) (X 3 , Y3) <D 6 

37AK7^^5 2*5j:t>'n •> K9^^5 3 (Dfhlfe&flLW't'Z tc£><D? 4 5 ^ 

mi oft, 3^fy7^iii^ m^^^Tv^-itw^:/^-^ 

^, 37^ K7>f 5 2 flSra 7-^liX 1 7I/MX 3 iCTOJ-fS <£>^ 
f±b?4^^?\ *5it>\ 13 t> K7^f^5 3**13 ^mHY 17!>^Y 3 ^PP*Bi"5 



WO 2004/066021 



PCT/JP2004/000482 



14 




(D9 4 K>-9 r fco\,^xmw-tz>t-ib(D9'( m 1 1 tt, m 

1 0 %m^xmW U^PPiPSJBE^ioT, 3x309ilim (XI, Yl) 75^ 

5 (x3, Y3) © N ^tL^etb^^njp$ti5^t4^^^%mp^-t-sfcfe<^^-r 5 

l^^tlTV^GND rfl, GND (OV) ^£oTV^„ 
10 ^fci!M#£;h/rv^1fc#«r U -fes/ hi~5;fc«>fcf±, Silt (Xl, YD 7b M 

(X3, Y3) (D^ttl^fH^, Vp sg±©lff©Mitt^V^^^p$^4it 

m^X 1 TI/^X 3 GNDr&fpADU 3 7^K7^^5 2tt, n^A^^Y 
1 75^Y 3 id, GND c ^rfp*q-r^o LTx >- fo^7 5 111 HI 1 0 
15 $ttSJ:5^x ^WtUtyfOfcft, M*yf 5 5«riBI»U, /5t;t<DH# 

1+V2) ^(Dyk(D9 4 5 y^'T% ^^fyf 5 4SrlHiL^ ^f^<^ 

B#F£*IT\ GNDc|:iff (-V1-V2) Sr^*&i"5 0 

bfc^oT, D>7K7^^5 3©d!)HiXlJ!/SX3^©aj73lffl^ Ell 
20 lHi/T$H5J:5tx (V1+V2) <D/<;v^m&.b 37^F7^ 

17?7^Y 3— (DffiTamJEfl 011 ^^$*L5«t 5 
(-V1-V2) t^Wi^mEE^ft 9 N ^(D^\M9 4 5: y^ttx o^«fiiXl75 
iX3|:GNDr ^EP^D $ fifr&i<D 9 4 ^^^^5. 

rfrUcfctK Ell l fc^$*L5 «t 5 Piffi (XI, YD (X3, Y 

25 3) (D^n^frizttfc-f&mmmmmia^ v 1 +v2<aM^tt^vw^ep*p£ 

*l5 0 v i + v 2 > v P s -efe^o-e, ^j-j^i-^W^fiLM^MW 3 7^ 
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u—i-vtmt**). #^fi3ttr^#msLi-5o -rt^t>-h, mm (XI, YD 

#S (X3, Y3) <D**f3\ £T4ej£**fe£ft!K ^W'-tDtJ'H^i 

tLts 37AK7^^5 2tt, nyb0-7 5 1©$iii(Cl^^, HOC 

tm$l£*lX^Z> ^7 A®^Y 2fcj:t>'3 7 AliY 3 Ci£#f4<DM«fe 

/^^-V4^rR3J!jBL, a !?iiX 3 aS5g^$*LTV>5 <t 37AliY2*5 

mmmia-i, Biil:*$ii5J:5l^ V3+V4>vf s ©iBoffit^/w^EE 
©2o©1W©= 1 v^t!J ??tt£JI l 4 7*-*;V3^-7^«l^i 0 N 

mwttez> 0 -tt£t>%. mmznt^ (xi, yd (xi, Y2) (X2, y 

20 2) (X 2, Y3) (X3, Y2) jo«tt>* (X 3 , Y3) CD 6 It** 
^ N =x ^i* K7^^ 5 2*5 J:lFar> K7^ 3 ©Kl&fllJEtts (V3+V4) 

/2t 3&5„ v 3 + v 4 >v f s -efc t) > mmm.vp s f± N meE#:v f s©, « 

25 ^2^©mM-t?*)*©"t?x (V3+V4) =1/2 (V1+V2) ^^i"5 0 
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(nt'lt =1 7 ^ K7-Y^ 5 2*3«ttJ J n *7 K7>f^ 5 3) <D|g»j®BE*5 «fc t*» 
(irtrfi. K7^^5 2 jo^t^n «7 K7^^5 3) <D iglb m>1±- & 4£ < ft 

20 ^j^Lti, pda, 8#tK 1 k^^cos 'hw.(Dmn*Qimm^:fcm\,^binz>m 

XT y^S 1 fcl&V^T, 3y^p-7 5 1lt ^^f 5 5 ^IfilflU O «7 K 
25 7^^5 3(uMt5GNDr^GND, 0V£1"5 o 

K7^^5 2«fSGNDc^GND, i~ft:b*>. 0Vtf5 o 
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37AK7^^5 2 (Dili?) USE £: > GNDcit5o 

^T^T/S 5 ^l^T. nyFD-7 5 1lt ^>-f 5 5 ^Ml® D 17 K 
7>f^5 3tftj&t5GNDr^ ffife<D/</l'XmfcttJ&-$~Z>tif?$t£ft. GND 
(V1+V2) U:SU!)#x.5„ 
y^S 6 te&v^Tx ra^hn*- 75l(i, ^^yf 54*IHIPU 
K7^f^5 2Mt5GNDc^ J?f ^<ZV*A';**gK:*tJ&-r § B#P^7c ft % GN 
D^b (-V1-V2) te:#J!9#££o 

©^t©Biii = 7 a mm 2 tmw* vmrni 5©^to^) teas 
t victim ray -ty h £*v3 0 

5«rf&Mfl¥U n^K7^^5 3Wt5GND r *5 «fctJ«=i =7 & K7 ^ 5 2K 
Mt5GND cl:GNDit5„ 
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